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GENERAL TECTONIC AND STRUCTURAL SUMMARY

This map was prepared as part of the Trans- Alaska Crustal Transect program whose objective
is to provide multidisciplinary geological and geophysical coverage in a north=south corridor across
Alaska that is centered generally along the Richardson and Dalton Highways. Details of the bedrock
geology, structural style of rocks in the map area as well as their tectonic evolution are presented by
Plafker and others ( 1989) and Nokleberg and others (1989). Except as otherwise noted, the following
summary is based on these two papers.

In the map area, pre-Cenozoic bedrock units are divided into three fauli-bounded
lithotectonic terranes that differ markedly in stratigraphy, structural style, and age. These terranes
correspond with the Wrangellia, Peninsular, and Chugach terranes of Jones and others (1987). The
Border Ranges fault (MacKevett and Plafker, 1974) forms the northern boundary of the Chugach
terrane; the Contact fault, about 25 km south of the map area, juxtaposes the Chugach terrane against
Paleogene accretionary sequences (Ghost Rocks and Prince William terranes) and the allochthonous
Yakutat terrane [Winkler and Plafker, 1981; Plafker, 1987).

The Wrangellia and Peninsular terranes are parts of a dominant!y oceanic allochthonous
superterrane (composite Terrane [1) that was amalgamated by Late Triassic time and was accreted 1o
terranes of continental affinity north of the Denali fault system in the mid- to Late Cretaceous. The
southern Wrangellia terrane margin consists of a polymetamorphosed magmatic arc complex at least
in part of Pennsylvanian age (Strelna Metamorphics and metagranodiorite) and tonalitic metaplutonic
rocks of the Late Jurassic Chitina magmatic arc. The southern Peninsular terrane margin is underlain
by rocks of the Late Triassic(?) and Early Jurassic Talkeetna magmatic arc (Talkeetna Formation and
Border Ranges ultramafic-mafic assemblage) formed on Permian or older basement rocks.

The Chugach terrane in the transect area consists of three successively accreted units
characterized by dominantly south-verging folds and faults. From north to south these accretionary
units are: (1) minor greenschist and intercalated blueschist, the schist of Liberty Creek, of unknown
protolith age that was metamorphosed and probably accreted along the Border Ranges fault (BRF2)
during the Early Jurassic; (2) the McHugh Complex (Late Triassic to mid- Cretaceous protolith age),
a melange of mixed oceanic, volcaniclastic, and olistostromal rocks that is metamorphosed to
prehnite-pumpellyite and lower greenschist facies that was accreted along the Second Lake fault and
Border Ranges fault system (BRF1 east of map area and BRF2 in map area) by middle Cretaceous
time; and (3) the Upper Cretaceous Valdez Group, mainly magmatic arc-derived flysch and lesser
oceanic volcanic rocks of greenschist facies that was accreted along and south of the Tazlina fault by
early Paleocene time.

All three terranes were affected by a regional thermal event that culminated in early middle
Eocene time (48-52 Ma) and resulted in widespread greenschist facies metamorphism and plutonism.
Plutonism accompanied or immediately post-dated northward-verging deformation in much of the
northern part of the map area that refolded older southward-verging structures that characterize the
Chugach terrane and southern margin of the Wrangellia terrane in the map area. Subsequent
Cenozoic deformation included 1) local formation of orthogonal cleavage and veins possibly related
to relaxation of regional compressional stresses during the Paleogene, 2) large-scale Paleogene
counterclockwise oroclinal bending of Chugach and Peninsular terrane rocks about an axis that
extends just west of the map area, and 3) strike-slip displacement on conjugate sets of transcurrent
faults and probable reactivation of older structures related to Neogene emplacement of the Yakutat
terrane to the south (Plafker, 1987; Nokleberg and others, 1989).

F

The major segments of the Border Ranges fault are distinguished on the map and sections as
"BRFI" for the contact beiween the Wrangellia and Chugach terranes and "BRF2" for the contact
between the Peninsular and Chugach terranes. The complex structural relationships exhibited in the
structure sections between these two segments of the Border Ranges fault system in the map area
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result from large-scale early Tertiary overthrusting of the Wrangellia terrane relatively over the PLUTONIC ROCKS (Border Ranges Ultramafic— Mafic Assembla
Peninsular and Chugach terranes. METASEDIMENTARY AND METAPLUTONIC ROCKS SEDIMENTARY AND ? et Kvvs| |Kvv| [Kvs Upper Cretaceous CRETACEOUS
The Border Ranges fault segment between the Chugach and Peninsular terranes (BRIF2) on (Uranatina River Metaplutonic Assemblage)
the average strikes east west and dips gently to moderately northward, It is marked by discontinuous METAVOLCANIC ROCKS VOLCANIC ROCKS Jgd Upper Jurassic
zones of strongly sheared serpentinite that vary considerably in width from as much as 125 meters
LA thick along part of the Tonsina ultramafic-mafic unit to about 50 meters thick along part of the Jem cmt Upper Jurassic JURASSIC JURASSIC AND Fault contact
ko, | ale " contact with the schist of Liberty Creek. In contrast, serpentinite is absent along the sharp contact OLDER (7) - &
L. with the Nelchina River Gabbronorite where it is exposed west of the Richardson Highway. Upper Triassic (?) and Middle Jurassic Upper Triassic(?) to CRETACEOQUS, JURASSIC
e Structural relationships indicate at least 20 km overthrusting of the Peninsular terrane relative to the Jt L Jﬂg Jig Jtw| |Jtdh Jts and older (?) KJdm = - *
. fugl Ehigich iariaes alony the BEE2 ségiient, ower Jurassic r Middle Cretaceous AND TRIASSIC (7)
. p The Border Ranges fault segment between the Wrangellia and Chugach terranes (BRFI) a A Uncertain JURASSIC -
TR bounds a structural flap that is mostly flat-lying to gently undulating but locally dips steeply due to a9 OR OLDER Fault contact
. post-emplacement { Eocene?) faulting and folding of the thrust surface. The fault is marked by a _ _
zone of ductilely to brittlely sheared rocks ranging from a few centimeters to tens of meters wide.
Sparse small lenses of highly sheared serpentinite up to a few tens of meters thick along the fault may 2 o ; E
have been derived from the Tonsina ultramafic-mafic unit. Structural relations indicate at least 40 Jic Pre-Lower Jurassic JURASSIC(?) OR OLDER
km of westward and {(or) southward thrusting of the Wrangellia terrane relative to the Peninsular and - -
Chugach terranes along the BRFI segment.
The Second Lake fault strikes east-west, dips steeply to vertically, and merges with the BRF2
to the west, The fault is marked by shear zones up to a few hundred meters wide and by
discontinuous lenses of serpentinite derived from dunite that are up to 4 km long and several hundred
meters thick. m
The Tazlina fault juxtaposes Valdez Group rocks against the McHugh Complex along a FPg Middle
contact that in most places within the map area is a narrow, steeply north-dipping, planar surface
with local zones of sheared country rocks up 1o a few meters thick. Anexception is the area just east L P I i Pennsyl\ranlan PENNSYLVANIAN
of the Richardson Highway where the irregular map trace of the fault reflects flattening and warping FPsm ower Fennsylvanian
of the fault plane.
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DESCRIPTION AND INTERPRETATION OF MAP UNITS
ALL TERRANES
) . - < . PENINSULAR TERRANE CHUGACH TERRANE REFERENCES CITED
Unconsolidated Deposits (Quaternary)-- Diverse unconsolidated surficial deposits of Sedimentary and voleanic rocks . o Valdez Group (Late Cretaceous)-- A thick, lithologically monotonous sequence of
mainly Holocene age, except for deposits of glacial Lake Ahtna and ice-contact It Talkeetna Formation (Early Jurassic and Late Triassic?)-- Dominantly andesitic schistose flysch and minor metatuff that crops out in a belt 80 km wide in the map Alaska Geological Society, 1969, Southwest to northeast stratigraphic correlation section, Eureka to
morainal deposits that fc:_rrr]-ed during both the !atest major glaciation (Wnscuqsm} and voleaniclastic rocks and associated hypabyssal rocks that are poorly exposed at lStUCk area, Originally named for rocks near Port Valdez, and geographically extended to Rainbow, Copper River Basin, Alaska: Anchorage Geological Society, Anchorage, Alaska,
the younger Alaska glaciation and lahar deposits from the Wrangell Mountains. The Mountain and in isolated wooded hills just west of the Richardson Highway in the include equivalent rocks that underlie much of the Chugach and Kenai Mountains I sheet.
distribution ar_ld.character of l?‘re deposits 15 mke:n ma:n!yrfqtlo\y Nucho!s and Yehle northern part of the map area. Formation was originally defined in the Talkeetna (Tysdal and Plafker, 1978). Northern contact is north-dipping Tazlina fault (Winkler Aleinikoff, J.N., Plafker, George, and Nokleberg, W.J., 1988, Middle Pennsylvanian plutonic rocks
(1969) and Williams and Johnson (1980) with minor modifications of ice-bedrock Mountains (Martin, 1926) and geographically extended into the Valdez quadrangle to and others, 198 1a; Nokleberg and others, 1989); the southern contact (south of the map along the southern margin of Wrangellia: in Galloway, J.P. and Hamilton, T.D., eds., U, §.
Tozlin®  Foygy contacts within the map area. The chronology of glacial and glaciolacustrine sequences include lithologically and temporally equivalent strata (Winkler and others, 1981a; area) is defined by the Contact fault along which rocks of the Prince William terrane Geological Survey in Alaska, Accomplishments during 1987, U. 8. Geological Survey Circular
e v s SUTY in the Copper River Basin was discussed in detail by Williams and Johnson (1981) and Plafker and others, 1989), are thrust relatively against and beneath the Chugach terrane (Plafker and others, 1016, p. 110-113.
Ferrians and others (1983). Consist of: Moderately folded and locally faulted with general northeast dips at angles of 1977; Nokleberg and others, 1989). Because of complex deformation and the lack of Burns, L.E., 1985, The Border Ranges ultramafic and mafic complex, south-central Alaska: Cumulate
Qal Alluvium (Holocene) 15-55°. Unit 2-3 km thick. Well and seismic reflection data from within the Copper marker units, the aggregate siratigraphic thickness of the Valdez Group is not known; fractionates of island arc volcanics: Canadian Journal of Earth Sciences, v. 22, p. 1020- 1038.
Qr Alluvial fan deposits (Holocene) River Basin indicate that it is overlain by Middle and Upper Jurassic and Cretaceous at least several kilometers of strata are present. The structural thickness of the Valdez Burns, L.E., in press, Geology of part of the Nelchina River Gabbronorite and associated rocks: U,
Qd Deltaic deposits (Holocene} bedded sedimentary and lesser volcanic rocks (Plafker and others, 1989; Alaska Group, based on geophysical data, is slightly less than 20 km (Fisher and others, 1989 S. Geological Survey Bulletin®
o Terrace gravel (Holocene) Geological Society, 1969). In the map area, the contact with the Nelchina River Plafker and others, 1989). Metamorphic grade is mainly low greenschist facies with Cameron, B.E.B. and Tipper, H.W., 1985, Jurassic stratigraphy of the Queen Charlotte Islands,
Qe Talus cone deposits (Holocene) Gabbronorite to the south is everywhere concealed beneath unconsolidated depaosits local areas of biotite-grade rocks in the southern part of the map area. Metamorphic British Columbia: Geological Survey of Canada Bulletin 365, 49 p.
Qsw Slope wash deposits {(Holocene) but is inferred to be a fault. These two units are juxtaposed along high-angle Faults grade increases along strike to the east, culminating in the Chugach metamorphic Carden, L.R., and Decker, J.E., 1977, Tectonic significance of the Knik River schist terrane, south-
Qsm Supraglacial moraine (Holocene) at the few localities where the contacts are exposed in the western part of the Valdez complex, a schist and gneiss crystalline complex with sillimanite grade migmatitic central Alaska: Alaska Division of Geological and Geophysical Surveys Geologic Report 55,
Crg Rock glaciers (Holocene) quadrangle (Winkler and others, 1981a); modelling of aeromagnetic data, however, rocks (Hudson and Plafker, 1982; Sisson and others, 1989); to the west it gradually p.7-9.
Qow Outwash deposits (Holocene) suggests that the contact dips northward at a moderate angle (Case and others, 1986). decreases to zeolite facies (Winkler and others, 1981a). Consists of: Case, J.E., Burns, L.E., and Winkler, G.R., 1986, Maps showing aeromagnetic survey and geologic
Qle Lacustrine deposits (Pleistocene) Kws Metasedimentary rocks-- Mainly metagraywacke (30-80%) in thin to very thick beds interpretation of the Valdez Quadrangle, Alaska: U. 5. Geological Survey Miscellaneous Field
Qm Glacial moraine (Pleistocene) ! Predominantly andesitic volcaniclastic rocks with minor basaltic and siliceous interbedded with subordinate metapelite, and minor metavolcanic rocks and Studies Map MF-1714, 2 sheets, scale 1:250,000.
Qke Kame and esker de_pns:.l!a (Pleistodene) ' components. Bedded sequence is thoroughly indurated tuff, crystal tuff, lapilli tuff, metaconglomerate. The sediments were deposited as deep sea fans, probably in a Clark, S.H.B.. 1973, The McHugh Complex of south-central Alaska: U. §. Geological Survey Bulletin
Qrv Lahar deposits (Pleistocene) : breccia (to block-size) and tuff breccia, with minor siliceous flows and pebbly coarse- trench. The metagraywacke is greenish-gray to gray, and fine- to medium-grained. 1372-D, p. DI-DI1. ) ) .
i 3 £ | i 3 kmZ that | grained volcanogenic sandstone. The andesitic wiff, crystal wff matrix, and most Mainly lithofeldspathic or feldspatholithic, and consists of plagioclase, quariz, and Coleman, R.G., and Burns, L.E., 1985, The Tonsina high-pressure mafic-ultramafic cumulate
Tg Tonalite :Eocepej--_p:scordan: hypabyssa 'gl““ e s'“': ab;?"" I/ 5 m Lt :t I'“".'udl‘;"s fragments of the lapilli tuff are mainly composed of turbid devitrified glass containing altered lithic fragments + white mica, epidote, sphene, graphite, amphibole, chlorite, sequence, Chugach Mountains, Alaska: Geological Society of America Abstracts with
the Uranatina River metaplutonic assem 3§€ (map rﬂ-ﬁﬁ ity no. 6). 1 : Oﬁsfah-‘r’ scattered plagioclase microlites and sparse plagioclase microphenocrysts. Breccia and calcite. Metamorphic biotite is sparsely developed in the southern 1/4 of the map Programs, v. 17, p. 348, o
similar stocks and plugs are located just to the east of the map area within both the fragments include: 1) andesite porphyry with plagioclase phenocrysts to 2 mm in a area and adjacent areas to the south and east. Some of the metagraywacke is composed DeBari, .M., and Coleman, R.G., 1989, Examining the deep levels of an island arc: evidence from
MEED}UIOHIC aslﬂmblﬂlﬂe and MCHUShTE'UmPW;-_ T:e intrusive ITOCJ“ fior:' bold, groundmass of pilotaxitic plagioclase microlites, (2) andesite with randomly oriented of up to 90% intermediate volcanic grains. Also recognizable in the best-preserved the Tonsina ultramafic-mafic assemblage, Tonsina, Alaska: Journal of Geophysical Research,
conspicuously light-colored outcraps. The stock in the map area is very light gray, plagioclase microlites, chloritic amygdules, and clots of epidote to 2-mm diameter, rocks are sparse granitic and chert or felsite clasts. Fabric is characterized by a spaced v. 94, no. B4, p. 4373-4391. )
E‘me‘- 1o me:mm—g_ranlnleid. hyp:d:quqrphucd granu;;r.Imqsco!;ll_ler;bl_ult.llleb!on_ahte. {3) cryptofelsitic rhyodacite(?) composed mainly of cryptocrystalline si] ica and incipient cleavage or variably developed schistosity. The schistose rocks commonly Detterman, R.L. and Reed, B.L., 1980, S!ral!glaphy.slrucI‘ure. and economic geology of the iamna
Variants to the east include quartz IIP"R" BLANDIOEITE 1N WILICH, B1ELEF: CIORILE OF feldspar, (4) chloritic devitrified andesitic basalt(?) with sparse plagioclase microlites. have well-developed fluxion texture in which matrix and lithic fragments have been quadrangle, Alaska: U. 5.Geological Survey Bulletin 1368-8, 86 p. y
hornblende "‘“rbe the ld"“"."“""' ?allcgca‘lessor%rm;:raleral,a:ind :1“5‘30[‘;;“‘“ replace Monolithologic tuff breccia on Stuck Mountain is composed of subrounded basaltic pulverized and molded around strained and flattened quartz and plagioclase grains Ferrians, O.J., Jr., D.R. Nichols, and J.R. Williams, Copper River basin, 1983, in Guidebooks to
A .:.!_._r-,i‘ biotite or form from alteration of p ag:achase (Winkler and others, 1981a). : andesite clasts | mm to 5 cm in diameter of devitrified glass containing plagioclase (semischist). Quartz veins are ubiguitous as segregations both parallel to foliation and permafrost and Quaternary geology along the Richardson and Glenn highways between
AT Age data- - The two-mica tonalite has nearly concordant biotite and muscovite microlites, very sparse clinopyroxene, and up to 30% amygdules of chlorite, quartz, crosscutting the foliation and bedding; locally, they constitute as much as 30% of Fairbanks aljc! f‘\nchorageuf\lask'a_ Fourlth International Conference of Permafrost, July 18-
= ages of 52.6 and 53.8 + 1.6 Ma that are probably close 10 the emplacement age (no. epidote, and sparse prehnite. The breccia matrix and interbedded tuff are lithologic- metagraywacke outcrops. 22, 1983, Division Geological Geophysical Surveys. Guidebook 1, edited by T.L. Pewe and
6, Table 1). Fission track ages _fc:'c-m ]t_he 51{““ s‘r‘g" and f]'.‘"“ nearby Late J‘;'.”h"‘s": ally similar to the basaltic andesite clasts. Subordinate dacitic to rhyodacitic flow units The metapelite is dark-gray to black and consists mainly of carbonaceous R.D. Reger, pp. 137-175, Division of Geological and Geophysical Surveys, State of Alaska,
metaplutonic rocks indicate rapid coo '"g; rough theannsahng (emsperatures of thesé consist of very fine-grained quartz, plagioclase, and epidote with <1% plagioclase phyllite with lesser argillite and very fine-grained mica schist. Dominant minerals . 1983, ) o
minerals in the late Eocene E“o-"- 4 andl'f. Tal'bleh”l Th}:s CWI'EB 15 l‘.lm;:pr“eq as microphenocrysts and rare quartz amygdules. Locally, the felsic rocks exhibit a are quartz, white mica, and graphite + plagioclase, epidote, and caleite, The grain Forbes, R.B. and Lanphere, M.A..1973, Tectonic significance of mineral ages of blueschists near
indicative of pronounced Eocene uplift of the ".'?" ern Chugac guntains. distinct flow banding defined by trains of fine-grained epidote up to 3 mm thick. size of metamorphic minerals is 0.05-0.1 mm in the phyllite, is less than 0.05 mm in Seldovia, Alaska: Journal Geophysical Research, v. 78, p. 1383-1386.
Isotopically-dated pre-Tertiary pg:amﬁrphm;mksruh ages 0’;,‘33- 45 ll'-’-" 32 Ma ;‘“ The volcaniclastic sandstone is medium- to coarse-grained, and consists dominantly the argillite, and is up to 0.3 mm in the schist. The finer-grained metagraywackes and Grantz, Arthur, 1960a, Geologic map of Talkeetna Mountains (A-2) quadrangle, Alaska, and the
the same general area suggest widespread thermal metamorphism related to the of tightly cemented angular to subrounded lithic volcanic fragments and plagioclase metapelites generally are finely laminated (1 -2 mm). They typically contain abundant contiguous area to the north and northwest: U. 8. Geological Survey Miscellaneous Geologic
Tertiary plutonism (no. 5, Table 1). The tonalite stock and associated plutonic rocks crystals in a tuffaceous matrix. Extensive alteration is associated with intrusive quartz segregation layers and spaced quartz cleavages that parallel the axial planes of Investigations Map 1-313, scale 1:48.000.
are inferred to be comagmatic with the unit of andesitic 10 dacitic dikes and sills (Tit ) hornblende gabbro to quartz diorite bodies (Jgd). minor folds; locally they exhibit a well-developed crenulation cleavage. Grante, Arthur, 1960b, Geologic map of the Talkeetna Mountains (A- 1) quadrangle and the south
on' the basis of their distribution, lithology, geochemistry, and age. Probably Rocks emplaced in an intraoceanic arc that extended from the map area Sparse ridge-forming beds of poorly-sorted pebble conglomerate and pebble- third of Talkeetna Mountains (B-1) quadrangle, Alaska: 11, S, Geological Survey Miscel-
correlative hypabyssal mEr“swe rocks are abundant west of the map area along the westward to the Alaska Peninsula (Barker and Grantz, 1982; Plafker and others, 1989). cobble conglomerate to 50 m thick interbedded with the metasandstone and metapelite. laneous Geologic Investigations Map 1-314, scale 1:48,000. g
southern margin of the \krangeltsaqand_PfljuTwI]a‘; !:rrane; 12 the :onh{:n C‘husacf: No unequivocal evidence exists in the map area regarding the depositional Found mainly in the Bernard Creek drainage (Valdez C-3; sec. 8, T. 45, R. 2 E)). Hoffman, B. L., 1974, Geology of the Bernard Mountain area, Tunsina, Alaska: M. S. thesis,
Mountains (Winkler and others, 1 8::: Little, 1984), and throug "F“‘ ! efChusa\. environment of the Talkeetna Formation. Pillow breccia(?) at one locality suggests A few beds to about | m thick of schistose stretched-pebble conglomerate with University of Alaska, College, Alaska. 68 p. e,
terrane and eastern part of the Prince William terrane (Sanak- Baranaf belt of Hudson. subaqueous emplacement, as does the absence of palecsols or other altered horizons mudstone matrix are in the extreme southern end of the map area (Valdez A-4, about Hudson, Travis, 1983, Calc-alkaline plutonism along the Pacific rim of southern Alaska, in Roddick,
1983). Their distribution, together with that of the dike unit (Tif). suggest that all characteristic of subaerial deposition. To the west of the map area, shallow marine 6 km west-southwest of the terminus of Woodworth Glacier) 1. A, ed., Circum-Pacific plutonic terranes: Geological Society of America Memoir 159, p.
these terranes “;"e in about their present relative positions by Eocene time (Plafker to subaerial deposition for much of the farmation is indicated by fossil content and Kvy Metavoleanic rocks-- Metavolcanic rocks comprise only a few percent of the Valdez 159-169. i :
and others, 1989) sedimentary facies (Grantz, 1960a, b; Detterman and Reed, 1980; Imlay and Group in most of the map area although volcanic rocks and mixed volcanic and Imlay, R.W.. and Detterman, R.L., 1973, Jurassic paleobiogeography of Alaska; U, S, Geological
- . i ; : ; 1 ; Detterman, 1973). sedimentary rocks become increasingly abundant towards the Contact fault south of Survey Professional Paper 801, 34 p. )
Ti Intermediate dikes (Eocene)-- Andesite and dacite dikes that extensively intrude the Age data--The Talkeetna Formation in the map area is undated; a pre-Late the map area. The metavolcanic rocks are mainly green basaltic metatuff in lenticular Jeletzky, J.A., 1976, Mesozoic and ?Tertiary rocks of the Quatsino Sound, Vancouver Island, British
Uranatina River metamorphic unit of the southern margin of the Wrangellia terrane, Jurassic age is indicated by hornblende gabbro dikes and small intrusions at one beds from a few centimeters to about 15 m thick and up to 4 km in strike length. The Columbia: Geological Survey of Canada Bulletin 242, 243 p.
the Talkeetna Formation of the Peninsular terrane, and all units of the Chugach locality {Jgd) with a hornblende K-Ar age of 157 £+ 5 Ma (no. 14, Table 1). It is metatuff 18 mainly strongly sheared, very fine-grained, chlorite, fibrous actinolite, Jones, D.L., Silberling, N.J., Coney, P.1., and Plafker, George, 1984, Lithotectonic terrane map of
terrane. Mainly steeply dipping dikes and dike swarms a few meters to 10 m thick, inferred to be Late Triassic(?) and Early Jurassic in age based on the presence in the epidote, sparse quartz and albite, *+ pyrite, white mica, biotite, and iron oxide. Alaska (west of the 41st meridian), in Silberling, M. 1., and Jones, D. L., eds., Lithotectonic
the largest of which are shown schematically on the map and sections. Dikes tend to formation of a diagnostic Early Jurassic marine megafauna in most of its outcrop Commonly microfolded and locally finely interlavered with metapelite on a millimeter terrane maps of the North American cordillera: U. 8. Geological Survey Open-File Report
be emplaced parallel to regional joint sets, the most prominent of which generally area throughout the Peninsular terrane (Jones and others, 1981; Winkler and others, to centimeter scale. Immediately south of the map area, metatuff becomes 84-523, scale 1:2,500,000.
strike approximately north-northeast to northwest.  Typically fine- to medium- 1981a,b) and on the presence of Late Triassic fossils in tuffaceous strata in the basal increasingly abundant and is associated with dark green to black metabasalt, Jones, D.L., Silberling, N. J., Coney, P. I, and Plafker, George, 1987, Lithotectonic terrane map of
grained phenocrysts of plagioclase and hornblende + sparse quartz phenocrysts a very part of the stratigraphic section in the southern Kenai Peninsula (Pogibshi unit of amygdaloidal pillow flows and breccia ("greenstone”), and diabase intrusions (Winkler Alaska (west of the 41st meridian): U.S. Geological Survey Miscellaneous Field Studies Map
fine-grained felsic matrix. Thin chilled MArging are ComMmon. Hornfllende Kelley, 1983). Plafker and others (1989) correlate the Talkeetna Formation and and Plafker, 1981; Plafker and others, 1989). MF-1874, scale 1:2,500,000.
phenocrysts generally exlensivel_y altered to chlorite _and ep:dmle. Plagioclase correlative units of the Talkeetna arc with the lithologically and temporally equivalent Depositional age of the Valdez Group is Late Cretaceous (Maestrichtian and Jones, D.L., Silberling, N. J., and Hillhouse, J., 1977, Wrangellia--a displaced terrane in northwestern
phenocrysts are generally Freslj with well-developed oscillatory zoning. andesitic arc sequence that includes the Bonanza Group and Maude and Yakoun Campanian?), based on correlation along strike with less metamorphosed fossiliferous North America: Canadian Journal of Earth Sciences, v. 14, p. 2565-2577.
--The dikes yield K -Ar ages of 52 to 44 Ma, comparable to those of Formations in the Queen Charlotte and Vancouver Islands segment of the Wrangellia rocks to the west in the Anchorage area and Kenai Peninsula (Tysdal and Plafker, Kelley, 1.5, 1983, Geologic map and sections of the southwestern Kenai Peninsula west of the Port
the Eocene plutonic rocks (nos. | and 3, Table 1). They are younger than the major terrane (Sutherland-Brown, 1968; Jeletzky, 1976; Cameron and Tipper;, 1985) 1978). The Valdez Group is part of an extensive belt of accreted flyschoid deep sea Graham fault, Alaska; U. 8. Geological Survey Open-File Report 84-152, | sheet, scale
displacements on the Border Ranges fault and its splays in the map area because they ) rocks that comprises most of the Chugach terrane and part of the Yakutat terrrane 1:63,360.
intrude rocks both north and south ofrhese faults, and one small dike intrudes directly Plutonic rocks {Plafker and others, 1977; Plafker and Campbell, 1979). The unit was accréted to the Little, T.A.. 1984, Early Tertiary structural development of the northern Chugach Mountains, west
across the fault contact. Dikes are widely distributed in the Valdez Group west of the Border Ranges ultramafic- mafic assemblage (Middle Jurassic)-- Eastern end of a belt of Chugach terrane in latest Cretaceous to early Paleocene time, prior to emplacement of the Matanuska Glacier, AK [Abs.] Geological Society of America Abstracts with
map area in the Valdez and Anchorage quadrangles (Winkler and others, 1981a; Nelson ultramafic and mafic plutonic rocks up to 20 km wide that extends about 1,000 km of Paleocene plutons (ca: 62 Ma) in correlative rocks on Kodiak Island (Nilsen and Programs, v. 16, no. 5, p. 294 and 319,
and others, 1985); K-Ar ages of three dikes in the Anchorage quadrangle have westward along the southern margin of the Peninsular terrane to the Kodiak Islands Moore, 1979} MacKevett, E. M., Jr., and Plafker, George, 1974, The Border Ranges fault in the western Chugach
comparable age ranges from about 55 to 44 Ma (Nelson and others, 1985) (Burns, 1985). Consists of a lower unit of ultramafic rocks and deep-level gabbro, Mountains: U.S. Geological Survey Journal of Research, v. 2, no. 3, p. 323-329,
informally named the Tonsina ultramafic-mafic sequence (Plafker and others, 1989), Kim McHugh Complex (Cretaceous to Late Triassic)-- A structurally chaotic melange-like unit MacKevett, EM,, Jr., 1978, Geologic map of the McCarthy quadrangle, Alaska: U. S. Geological
and a thick predominantly shallower-level gabbro named the Nelchina River of accreted oceanic rocks that crops out in an irregular belt 3-20 km wide. Unit Survey Miscellaneous Investigations Series Map 1-1032, | sheet, scale 1:250,000,
Gabbronorite by Burns (in press). The Tonsina unit is inferred to be overlain by, and originally defined in the Anchorage area by Clark (1973). Unit subsequently has Martin, G.C., 1926, The Mesozoic stratigraphy of Alaska: U, S. Geological Survey Bulletin 776, 493
WRANGELLIA TERRANE is possibly gradational with, the Nelchina River Gabbronarite to the north. Composite been geographically extended to comparable rocks distributed discontinuously along p.
Metasedimentary and meiavolcanic rocks structu(al thickness is as mun‘.:h as 14 km. Based on associated strong magnetic the northern margin of the Chugach and Kenai mountains (Plafker and others, 1977; Metz, P.A., 1976, Occurrences of sodic amphibole-bearing rocks in the Valdez C-2 quadrangle:
A'sm Strelna Metamorphics of Plafker and others (1989) (Early Pennsylvanian and older?)-- anomalies, the ultramafic-mafic assemblage extends beneath surficial deposits along Winkler and others, 1981a; Jones and others, 1981). In the map area. the unit is . Alaska Division Geological and Geophysical Surveys Report 51, p. 27-28.
Variably metamorphosed and deformed, late Paleozoic assemblage of schistose the southern margin of the Copper River basin between the St. Anne and Border bounded on the north by the near-vertical Second Lake fault and a north-dipping Moffit, F.H., 1938, Geology of the Chitina Valley and adjacent area, Alaska: U, 5. Geological Survey
metasedimentary and metavolcanic rocks with minor metaplutonic rocks, exposed Ranges faults (Winkler and others, 1981a,b; Case and others, 1986). . segment of the Border Ranges fault system. Southern contact is the Tazlina Fault. Bulletin 894, 137 p,
mainly along the southern margin of the Wrangellia terrane in thin fault-bounded Tonsina ultramafic-mafic sequence (Middle Jurassic and older?)-- Consists of a Consists of pervasively disrupted broken formation that originally was mainly Nelson, 5.W., Dumoulin, J.A_ Miller, M. L_, 1985, Geologic map of the Chugach National Forest,
sheets and klippen. Forms the older part of the Haley Creek metamorphic assemblage distinctive, high-pressure and high-temperature cumulate sequence that is tholeiitic pillowed basalt and related fragmental volcanic rocks with subordinate Alaska: U.S. Geological Survey Miscellaneous Field Studies Map, MF-1645-B, scale 1:250,000.
of Plafker and others (1989): informally referred to as the Little Tonsina River discontinuously exposed in low h'”? and stream cuts in a bﬂll 40 km long and up to amounts of argillite, tuff or tuffaceous argillite, radiolarian chert, graywacke, Nichaols, D._R.. and Yehle, L. A., 1969, Engineering geologic map of the southeastern copper River
Assemblage by Wallace (1981). Metamorphic grade is mainly lower greenschist facies; 4 km wide. Unit is juxtaposed against the northern margin of the Chugach terrane siltstone, and carbonate rocks. Nonvolcanic rocks commonly comprise less than 20% basin, Alaska, U.S. Geol. Surv. Misc. Geol. Invest. Map, 1-524, scale 1:125,000.
i hibolite facies adjacent to Late Jurassic metaplutonic along the Border Ranges fault system, and dips generally north to northwest toward of the unit except in an area east of the Richardson Highway, where they are locall Nilsen, T.H., and Moore, G.W., 1979, Reconnaissance study of Upper Cretaceous 1o Miocene
however, grade increases to amp J P : . k : : E ¥y ¥ ¥ 2 ! H 7 :
rocks of the Uranatina River metaplutonic unit, suggesting syntectonic intrusion a concealed contact with the Nelchina River Gabbronorite. Sequence is made up of as much as 50% of the cutcrop area. Broad zones of intense faulting lack any stratal stratigraphic units and sedimentary facies, Kodiak and adjacent islands. Alaska: U. S,
(Nokleberg and others, 1989). Rocks commonly fine grained with folded and variably folded and faulted layered ultramafic and mafic rocks with a composite continuity, and pervasive faults of unknown offeet have juxtaposed contrasting rocks. Geological Survey Professional Paper 1093, 34 p.

i istasi itic fluxion texture. Quartz is commonly estimated thickness of 1.2 to 3.5 km. Divided into: More brittle basaltic rocks. chert, carbonate rocks, and sandstone form angular Nokleberg, W.J., Plafker, George, Wallace, W.K ., and Winkler, G.R., 1989, Structural analysis of the
crosscutting schistosity,  Local mylonitic fluxio ¥ ; : ; y S, B 5 ¥
segregated into bands and lenses. Because of strong deformation, primary textures Ig Gabbro and gabbronorite- - Layered spinel- and garnet- bearing gabbroand gabbronorite elongate phacoids from r "imeters to hundreds of meters in maximum dimension, southern Peninsular and northern Chugach terranes along the Trans- Alaska Crustal Transect.
have not been preserved in these rocks except for primary layering, graded bedding, belwe‘en 1 a1:|d 2 km lhl(:k,l\?’]th local thin layers nf_ultramafuc rocks. Gabbroic rocks either enclosed in shearec  gillite or tuffaceous matrix or juxtaposed against other northern Chugach Mountains, Alaska: Journal of Geophysical Research, v. 94, no. B4, p.
and relict clastic texture at one locality, contain plagioclase, pargasitic hornblende, and Al-rich clinopyroxene, orthopyroxene, phacoids. Structural style is characterized by complex folds that are typically 4297-4320,

Unit includes sparse, small outcrop areas of metamorphosed and variably and spinel (DeBari and Coleman, 1989). Plagioclase is commonly thoroughly altered, asymmetric to the south as well as numerous, closely spaced zones of intense Pavlis, T.L., and Crouse, G.W., 1989, Late Mesozoic strike slip movement on the Border Ranges fault
foliated ultramafic and gabbroic rocks, too small to be delineated on the map, thatare but the pyroxenes are fresh. May be equivalent in part, or entirely, to unit Jng deformation (Nokleberg and others, 1989). The presence of disrupted brittle phacoids system in the eastern Chugach Mountains, southern Alaska: Journal of Geophysical Research,
mainly tectonic blocks distributed along or near the Border Ranges fault where it Jiw Websterite--100-500 m thick ) , . at all scales in a sheared argillite and tuff matrix imparts a characteristic blocks-in- v. 94, no. B4, p. 4321-4332.
juxtaposes sheets of Wrangellian rocks relatively over rocks of the Chugach terrane. Jidh Dunite and harzburgite-- Variably schistose and layered dunite and harzburgite about argillite. melange appearance to much of the unit. Large coherent exotic blocks Plafker, George, 1987, Regional geology and petraleum potential of the northern Gulf of Alaska
The most common types are coarse-grained hornblendite, and hornblende gabbro. 100-1000 m thick that grades upward into websterite o derived from the Peninsular and Wrangellia terranes, such as those that characterize continental margin: in Geology and resource potential of the continental margin of western
clinopyroxenite, and schistose rocks consisting mainly of chlorite + serpentine ¢ Its Serpentinite-- Lenses, pods, and sheets of and serpentinite that are distributed locally the McHugh Complex in the western Valdez quadrangle and elsewhere in the Chugach North America and adjacent ocean basins: in Scholl, D. W., Grantz, Arthur, and Vedder, J.
amphibole along the B_ordf:r Rar.lges fault system in bodies up to 100 m wud_e.land also occur in terrane {Plafker and others, 1977; Winkler and others, 1981a), were not recognized in G., eds., Circum-Pacific Council for Energy and Mineral Resources, Earth Science Series v,
Qu-an:r.-reldspar mica schist and mica-quartz schist, in zones to | km wide, more restricted bodies along the Second Lake fault. Serpentinites are probably the map area. Similarly, the metaclastic sequences that make up much of the McHugh 6, Circum-Facific Council for Energy and Mineral Resources, Houston, Texas, p. 229-268.
comprise most of the unit in the map area. The twao lithologic types are commonly strongly deformed equivalents of the ultramafic rocks that comprise the basal part of Complex and correlative uniis elsewhere in the Chugach terrane comprise a relatively Plafker, George, and Campbell, R. C., 1979, The Border Ranges fault in the Saint Elias Mountains,
= interlayered and may contain calcareous beds or lenses. The unit locally includes some the Tonsina unit. . minor part of the unit in the map area. The total stratigraphic thickness of the in Johnson, K. M_, and Williams, 1. R, eds., The United States Geological Survey in Alaska;
" undivided metaplutonic rocks which strongly resemble the quariz-feldspar mica schist & A --Middle Jurassic (ca. 171 to 188 Ma) and older(?} based on an McHugh Complex is unknown because of the prevailing structural complexity and an Accomplishments during 1978: U.S. Geological Survey Circular 804-B, p. BI02-B104.
r_< ~ 40 ate in outcrops within high strain areas. The quartz-feldspar mica schist typically shows Ar*"/Ar®" plateau on amphibole from hornblende gabbro and K-Ar ages on abs:ence of stratigraphic marker horizons, The maximum structural thickness is Plafker, George, Harris, A.G., Reed, K.M., 1985, Early Pennsylvamian conodonts from the Strelna
75 = cubtle. centimeter- to meter-scale layering that appears to reflect original bedding. hornblende from hornblende gabbro and hornblendite (nos. 9, 10, 11, and 13, Table estimated at 20 km. The structural style and lithology of the complex indicates that Formation, Chitina Valley area: in Bartsch-Winkler, ed., The U. §. Geological Survey in
;{‘7 61° 15' Thoug‘h mostly to completely recrystallized, a few samples appear to have a relict 1). Probably correlative with ultrarqafnc—mafuc suites such as the Wolverine and it was probably accreted, disrupted, and mixed with terrigenous deposits at a Alaska: Accomplishments during 1984: U. 5. Geological Survey Circular 967, p. 71-74.
clastic texture, Quarlz-rich segregations commonly parallel layering. Mineral Eklutna Complexes, the Klanelneechina and Red Mountain klipppen, and related convergent plate margin (Clark, 1973; Moore and Connelly, 1979; Plafker and others, Plafker, George, Jones, D.L., and Pessagno, E.A., Jr., 1977, A Cretaceous accretionary flysch and
assemblages are biotite, fine-grained quartz, and variably albitized and altered bodies situated along the and near the southern margin of the Peninsular terrane to 1989), : . . melange terrane along the Gulf of Alaska margin: U. 8. Geological Survey Circular 751-B,
plagioclase, £ garnet, white mica, epidote, chlorite, sphene, and calcite. The quartz- the west (Winkler and others, 1981b; Burns, 1985) o The basaltic rocks are dark green to dark greenish gray and characteristically p. B41-B43.
PAL schisr.'is characterized by thinly laminated (110 mm) layers of quartz schist and Ing Nelchina River Gabbronorite (Middle Jurassic and older?)-- Gabbroic unit from 5 to 10 form rough, reddish weathering outcrops. They form in masses from a few meters Plafker, George, Nokleberg, W.J., and Lull, 1.S., 1985, Summary of the 1984 TACT geologic studies
quartz-rich mica schist. The rock consists of 60-90% strained. granoblastic quartz km thick in the map area. The SEJLI[]'IEII! contact with the Tonsina u!tramaflc—m:_ifl_c o several hundred meters [_hlfk‘ with variable amounts of chaoll:ially mterm-lxed in the northern Chugach Mountains and southern Copper River basin: in Bartsch-Winkler,
{mainly less than 0.2 mm) with varying amounts of biotite, white mica, chlorite, sequence and McHugh Complex is concealed in the map area; to the west the unit is ribbon chert, tuff, and argillite. The rocks are thoroughly altered to "greenstone” but Susan, ed.. The U. S. Geological Survey in Alaska: Accomplishments in Alaska: U, §
epidote, garnet, and calcite; segregation bands and veins(?) of coarsely crystallized juxltapused against the McHugh I(‘far_nple;c along the Border Ranges fault system locally retain textures ar}d structures mdu:a:_mg der_walmn I'run_'L massive flows, pillow Geological Survey Circular 967, p. 76-79.
quartz (—1.3 mmj are common. In thin section, the rocks show folded schistosity, local (Winkler and others, 1981a, b). \hthm_therman area, the northern contact “"":‘. the I’h:.-ws,band P'”o‘”Rbr“c".' E’“""? ‘""] ma_m]yhn_*ncropo!*ph;-nt:c. '"!!e's'“]"“i.“" and Plafker, George, Nokleberg, W.J., and Lull, 1.5, 1989, Bedrock geology and tectonic evolution of the
; : o il 2 . o hi i e : 2 i) R Talkeetna Formation is not exposed but is inferred to be a north-dipping normal fault MICrobreccid. ecognizable minerals in thin section are relict plagioclase, Wrangellia, Peninsular, and Chugach terranes along the Trans-Alaskan Crustal T ti
Table 1. lIsotopic and fission-track ages and analytical data for plutonic ard metamorphic rocks in the map area I'quonrtex!u:ei}mod_erate segregation of felsic minerals, and local crosscutting shear (St. Anne fault) based on structural levels of the units that span the boundary. clinopyroxene (commonly as euhedral microphenocrysts), chlorite, sparse epidote, the n!f:rthem Chugach Mounla't:%s and southern C'E::-pper River basin, .a.rlgska: J:ﬁ:ﬁ c'.rrl
zones Gw"i:.'f": reccla, T TP — Dominantly two-pyroxene gabbro, hornblende-pyroxene gabbro, and and quartz in a murky, microscopically irresolvable matrix. Crosscutting veinlets Geophysical Research, v. 94, no. B4, p. 4255-4295.
—— e e —— RN X = = ds th lhe c;%llayHm]ar é K 0 i hpi bl d is th Ui Rt leugabbro norite with minor tonalitic and dioritic phases. Color indices of the consisting of quartz, calcite, and chlorite are abundant; stilpnomelane is present in a Plafker, George, Nokleberg, W.J., Lull, 1.S., Roeske, S.M., and Winkler, G.R., 1986, Nature and
4 i DOGS IREQURMONE G THL Y L Toek Iefmarphiv Is3am Jage anc. 1 Ll mosk importin abbronorite average about 38. Compositional layering is conspicuously developed few samples, and there are pumpellyite amygdules in one sample. iming of def ion al he C faul i i i
- ave. wt 3 e rad "Pap pag 1Me Apparent Age marker in the metamorphic complex. Individual marble beds vary markedly in & f b . ¥ : H : ! g of deformation along the Contact fault system in the Cordova, Bering Glacier, and
Map Sample S T — ik g ey il g - T e thickness along strike: maximum thicknesses are of the order of 200-300 m; individual in many places due to alternating layers of predominantly calcic plagioclase and . The chert is mainly maroon, but locally pale green, pink or gray. It becomes Valdez quadrangles: in Bartsch-Winkler, Susan, and Reed, Katherine, eds., Geologic studies
atitude  Longitude cox lype MLNETS o lf‘: = d z LR !aye“ammmin“ousl‘yImceable forup ta 5 km. Only the largest andmost‘n:ominuous pyroxene. Minor constituents are titanomagnetile, which average 2-3%, and sparse ufhlle with increasing amounts of recrystallization, C-;:_n-u-rlonu.r |‘orm§ lem:cutgr in Alaska by the U. §. Geological Survey during 1985: U. S. Geological Survey Circular 978,
ST R paved €50 x 1p=11 O% %10 rad Ma marble bodies are delineated on map. Typically found in association with greenschist quartz which locally is present in amounts up 1o 3%. Pyroxene is commonly replaced ribboned masses up to 50 cm thick and several meters long interbedded with volcanic . p. 74=77. )
U S PO S 3~ L S — —_— and quartz-rich schist, but also forms structural pods within predominantly phyllitic or rimmed with amphibole. The weight percent of alumina in pyroxene is markedly rock. To a lesser extent, chert occurs as streaky millimeter- to centimeter-scale Richter, D.H., 1975, Geologic map of the Nabesna quadrangle, Alaska: U. S, Geological Survey
S AR i) schist o as inclusions within metapiutonic rocks. The marble is massive to strongly lower than for the deeper level gabbros with 1-2% in the clinopyroxene and about 1% nonlenticular layers in argillite and tuff. Radiolarians are abundant, but are usually Miscellaneous Field Studies Map MF 655-A, one sheet, scale 1:250,000.
—SuEsa  URTATEON Agt3. schistose and moderately. to slightly recrystallized. Commonly composed of 0% or in the orthopyroxene (DeBari and Coleman, 1989) slightly flattened and variably recrystallized, except in the extreme western part of Roeske, S.M., 1986, Field relations and metamorphism of the Raspberry Schist, Kodiak Islands,
| BuAPeST  51019108" 10531127 Dacite dike Biotite 3.021 53,0077 3.0739  55.93  52.15:1.56  Chugach more strongly dynamically recrystallized calcite + minor opaque minerals in thin --In part Middle Jurassic based on K -Ar ages on hornblende from thelmaparea. Crosscutting quartz veinlets are ubiquitous on outerop and thin section Alaska, in Evans, B. W., and Brown, E. H., eds., Blueschists and Eclogites: Geological Society
S o Hornblende  0.135 1i2u23  2.5660  h7.06 43634310 stringers, quartz, tremolite, sphene, graphite, and traces of white mica. Locally, cale- three samples (175-180 Ma) and ""Ar/™Ar analyses of three hornblendes (nos. 13- e B T P P e e . of America Memoir 164, p. 169-184. : , ,
3 guaprton 51%26'207  145%00'40"  Daclte dike Hornblende  0.183 1.1966  2.6391  47.38  44,86+1.35 Wrangellia schists are associated with the marble beds that consist of 50-70% calcite, with quartz, 17, Table 1). K-Ar data indicate that the cooling ages of the Tonsina ultramafic- PRERE MR ckirl aibe G AEQUEhOULINE complex Wi the map ares; most Sisson, V.B., and Onstout, T.C., 1986, Dating blueschist metamorphism: A combined 49Ar/39Ar and
6 BuAPr219 51929125 144046155 Muscovite-blotite  Biotite 9,411 72,3437  3.1025 83,37 52.62:1.6  Wrangellia chlorite, white mica, epidote, and albite + tremolite, actinolite, and sphene, mafic sequence and Nelchina River Gabbronorite in the map area are essentially Comimanty &8 whils or ey tenset Snd (pocls 03 m (haskund . 5 Joie within: the . electron microprobe approach: Geochemica et Cosmochimica Acta, v. 50, p. 2111-2117.
o o ) T onaiite | Miseowite 7.530 59.1736 3.1718 79.05  53.7B+1.6 The greenschist is mainly albite, epidote, chlorite, and actinolite £ quartz, coeval. Correlative with 2-pyroxene gabbro and related rocks that extend westward BISTYO NG UM, . . Sisson. V.B., Hollister, L.5., and Onstott, T.C., 1989, Petrologic and age constraints on the origin of
5 BUANKT49A 17270507 144952938" Biotite-nornblende Biotite 6,915 45,120, 2.6337 52,91  44.77+1.3  wWrangellia  Reset age. Probadle calcite, white mica, sphene, biotite (two samples), stilpnomelane, magnetite, and from the map area as a continuous belt up to 12 km wide for at least 120 km within .. TBE Argillacecus and tulfacaous. rocks: that compeie the melange matrix a_low-pressure/high-temperature metamorphic complex, southern Alaska: Journal of
5 ! A Bl=3 R it S ¢ Tk - : : Uit Jor axsle. pei possibile reminant Bosnblénde. Protalith i foaiily volcanic roeks that niky have bisr the Yaldez and Anchorage quadrangles (Winkler and others, 1981a,b; Burns, 1985, in typically exhibit a fabric that varies from highly sheared to melange at both outcrop Geophysical Research, v. 94, p. 4392-4410.
metadiorite i e S ticd Fioat i searty Peﬁnsyivanian % Early Permian Skoli magmatic arc that press) and thin section scales. The argillite and metatuff are end-members of a gradational Sutherland-Brown, A., 1968, Geology of the Queen Charlotte Islands. British Columbia: British
3 BupNK187A 519310257 1uk%551550 Metadiorite amphibole 0,827 15,6266 7,6296  81.25 127.76:3.8  Wrangellia underlies much of the Wrangellia terrane (MacKevett, 1978; Richter, 1975; Jones and Jed Hornblende gabbro and quartz diorite (Late Jurassic)-- Gabbro and quartz diorite exposed sequence shat inclades tufhaceous argillite and ergilincaous meistaff. The arghillie ls Columbia Dept. of Mines and Petroleum Resources Bull. 54, 226 p,
13 Q:Ap' 97 hp:,},h 13‘)0;3.33.. Mot adiorite Hornblende  1.063 23.7762 9. G249 90.01 149.014h.5  Wrangellia  Minimun age bthers. 1897 ; : ; H in one small outcrop area just west of the Richardson Highway (map locality no. 14). dark gray to black, highly carbonaceous, and contains sparse, very fine-grained Tysdal, R. G.. and George Plafker, Changes in stratigraphic nomenclature by the U.S. Geological
6 ﬂFl:.‘HK‘".l"\A. v‘:ﬁ‘]u'?s‘" 145%17730% 2 pyroxene Hornblende D543 15,7808 10.9864  BS5.53 179.83+5.4  Peninsular - ) " Age data--Unit undated in the map area; predates the Middle Pennsylvanian Intrudes unmetamorphosed volcaniclastic rocks of the Talkeetna Formation. Contact fragments of chert, plagioclase, and siltstone that are commaonly boudinaced and Survey, 1977, U.S. Geological Survey Bulletin, 1457-A, compiled by N. F. Sohl, and W. B.
NET AT -‘ 3 = E{}-br‘ar-ar‘it.-’ e i L * L il and L ato: Turassic ot isie vaebs oF s Uranati.na River metaplutonic unit h:ghly;rregular with numerous diabasic dikes and apophyses which intrude and engulf flattened. Minor constituents are white mica, calcite, chlorite, pyrite, and stilp- Wright, 1978,
15 BUANKT46A 61%43142n 1458151480 "EI};"‘U:-EF.WP ) Biotite 1,021 100.0075 10,0385  B4,00 165.0s4.9 Peninsular  Sparse biotite in Considered to be at least as old as Early Pennsylvanian by correlation along strike with the volcaniclastic racks. Finer-grained gabbro and diabase characterizes the contact nomelane, The mafic metatuff is generally dark green to green and forms layers Wallace, W.K., 1981, Structure and petrology of a portion of a regional thrust zone in the central
Z * T hgab.nr‘o RIEE Horablends 0.653 e ‘0. ?{S B8 1 175 36 5.3 PeiEhe SanpLe strata containing age-diagnostic conodonts in marble 2bout 10 km east of the Copper zone with coarser-grained hornblende quartz diorite approximately 200 m from the that range from thin millimeter- and centimeter-scale wisps w:th:ln biacklargﬁlue‘ to . Chugach Mountains, Alaska [Ph.D. thesis): Seattle, University of Washington, 253 p.
Y BRARKITH S10UNszen: ausOanvaar 2 byrosede ;io.:'nblr"_nr‘.e o528 P :I?Slj 10,8390 79,82 1'-"|'-‘iﬂ;5- 2 Panlis nia River (Plafker and others, 1985a). Corresponds in general with the metamorphosed contact. Contacts with the Nelchina River Gabbronorite are concealed. Consisis lenticular beds as much as 3 m thick. The wff ccr!s'ists of very I’me—_gramed albite, Wilhams, J.R., and Johnson, K M., 1981, Surficial deposits of the Valdez Quadrangle, Alaska: in
ey ! o = '-s';b'hmr_ja”w ) : s : e Skolai Group (MacKevett, 1978), (undivided) Skolai Group (Winkler and others of hydrothermally altered medium- to fine-grained b . hlende gabbro, diabasic chlorite, quartz, calcite, white mica, and a murky irresolvable material that may be Albert, N.-R.D., and Hudson, Travis, eds., The United States Geological Survey in Alaska:
10 BUALESB  51°35'50" 145%00'55" Hormblendite Hornblende 0. 240 6.8106 11,4534 57.81 187.09s5.61  Peninsular 1981a), nonplutonic rocks of the Haley Creek terrane of Winkler and others (1981a), harnbiende gabbro, and hornblende quartz diorite. A rocks conmin abundant glay & Patile-siipnomslane, relnl pwroens, Soo. Sl Plagiodiass AiccolEs, o Accomplishments during 1979, U. 5. Geslogical Survey Circular 823-B, p. B76-73.
12 BAANKINBD' §193%th2* 144O48'50" BLueschist Whole rosk  2.229 34,6697 6. 6400 92.1%5 110.81:3.32 Chugach Minimum age Little Tonsina River Assemblage of Wallace (1981) and Plafker and others {1985b), alteration veins, and some of them have prominent protoclastic textures. Minerals are Crosscutting calcite and quartz veinlets are moderately abundant in both the argillite Winkler, G.R., and Plafker. George, 1981, Geologic map and cross-sections of the Cordova and
14 BEALUTED  51%42048" 148%11135% Gabbro Hornblends  0.505 11,9276  9.5424  Th,21 157,194,72  Peninsular and nonplutonic parts of the metamorphic complex of Winkler and others (1981a) dominzutly altered plagiociase (35-65%) and fresh 1o altered hornblende (30-43%), Sndastl. .. e Middleson 1$and Quadrangles; Alaska: 1. 5. Gealogical Survey Open-File Report 811764,
7 79WK2484 ::.1330'&:}" 11H|"C,3f;4'-:}" ananadlariia Hornbiande 9. 932 178 7 687 = 12844 Wrangellia Shearsd and altsred w1thl up to 15% quariz in the quartz diorite. Minor constituents are iron oxides and Metamorphic grade of most of the McHugh Complex is primarily ) scale, I:;SD,DOO_
11 TowkzsiB 6103550  145900'50% Hornblendite Hornblende  0.25H 7,25 11,500 52 18828 Peninsular Metaplutonic rocks apatite. ;o ; prehnite-pumpellyite facies. In the area east of the Richardson Highway, the Winkler, G.R., Silberman, M.L ., Grantz, A, Miller, R J.,and MacKevet, E.M., Jr., 1981a, Geologic
9 Hoffman  61°36'00" 145%057'30" Hornblende gabbro  Hornblende  0.127 3,27 10,170 51 17135 peninsular  Hoffman {1974) Uranatina River metaplutonic unit (Jurassic and Pennsylvanian)-- Compositionally Age data--Unit is Late Jurassic, based on one hornblende K-Ar age of 157 metamorphic grade of the McHugh Complex increases 1o lower greenschist facies, map and summary geochronology of the Valdez quadrangle, southern Alaska: U. . Geological
. ] = > = diverse, strongly schistose to blastomylonitic metaplutonic rocks metamorph to + 5 Ma (no. 14, Table 1). Probably correlative with mafic to intermediate intrusive and the rocks are more pervasively sheared and ductilely deformed than elsewhere. ) Survey Open-File Report 80-892-A, scale 1:250,000, 2 sheets,
e ————— -- TR o gr;:enschist facies. Forms younger part of the Haley Creek metamorphic rocks in the western part of the Valdez quadrangle (Winkler and others, 198 Ia) that Age data- - Depositional age is inferred to be Late Triassic to mid-Cretaceous Winkler, G.R., Miller, R.J., Silberman, M.L., Grantz, Arthur, Case, J.E., and Pickthorn, W.J_, 1981b,
40y gan/3argon Plateau Ages® assemblage of Plafker aﬁdothe:s(l%?}' informally referred to as the Uranatina River yield K-Ar ages of 154-167 Ma. Equivalent in age to plutonic rocks Wem of the by correlation with the McHugh Complex in the western Valdez quadrangle {Winkler Lavered gabbroic belt of regional extent in the Valdez quadrangle: in Albert, N.R.D., and
metapluionic amsimblage by Wallie ‘“%1] Unit comprises aliout 80% of the Uranatina River metaplutonic unit and the Chitina Valley batholith to the east (J. G. and others, 1981a). Although radiolarians are abundant in cherts in the map area, they Hud_.son, Travis, eds., The United States Geological Survey in Alaska: Accomplishments
— e e —— Wrangellia terrane in the map area, and is w'.élely distributed along strike to the east Arth, Jr., pers. comm., |987), but apparently lacks the pervasive faliation and are generally too recrystallized to be age- diagnostic, One sample, from the western ) during 1979, U. 5. Geological Survey Circular 823-B, p. B74-76.
Plateau age of the Taral fault in the sontheri E,‘hitina River valley (Winkler and others, 1981a} mylonitic fabric that characterizes the coeval rocks to the east part of the map area (Table 2, map locality no. 19) contalins a poorly preserved Winkler, G.R,, Miller, R.J., and Case, ].E., 1981¢, Blocks and belts of blueschist and greenschist in
________________ — — =S Includes volumetrically minor amounts of Pennsylvanian metagranodiorite with more radiolarian assemblage of probable Hauterivian to Aptian age that includes the northwestern Valdez quadrangle: in Albert, N.R.D., and Hudson, Travis, eds., The United
. . - bund ionall iable Measoraic PR iy : Archaeodictyomitra(?) sp. aff. A, simplex Pessagno, Archacodictyomitra(?) vulgaris States Geological Survey in Alaska: Accomplishments during 1979, U. S. Geological Survey
5 BuawK149n s1927'50" 144952038 Metadiorite 8iotite 51.940.3 Wrangelila abuscant. composiiond|y, -VATHGIE. [V.e80501C MCLHP IORIC,, 10CKY SIhat. [ANEE-in Pessagno, Archaeodictyomitra(?) sp., ?Cecrops sp., Patulibacchium sp., and Thanarla Circular 823-B, p. B72-74
16 BUANKILSA m”ii-w;;,-- 1459771307 Gabbronorite HorrbLande 180,2+0.5 Peninsular camposition from ultramafic to trondhjemitic, but are an estimated 80% gneissic horn- . afgr J.. e Alien (& D, mf’)-r;“-: e quii pone . p. B72-74,
15 BUANKIAGA 51°43°42% TUSP15145"  Gabbronordte pranilerint 177,540, 4 Peninsular blende diorite, quartz diorite, and tonalite. Deformation took place under brittle- Bt hmjﬂ_ e e T D P Dok,
11 SHANKIHTA £1044r25w 14026 ggn chsrmbil R S 181.141.1 Eenlnaulan ductile transition conditions characterized by quartz-dominated ductile flow in the ;‘?‘:mzrp ":; h“'“ E”I: p;" I: hEC a 1” q““lr?“glf' v x.ar n;-ore ‘,'.'e"} ol
L mOe . gtgacee Al il it i tote 180134 B inaolar more siliceous rocks and by brittle cataclastic failure in adjacent more mafic rocks ichardson Highway. the McHugh Complex contains Late Triassic, Late(?) Jurassic,
1 BUANKZ202R 61738'18"  1uU¥53'05"  Altered gabbro Amphi bale i3 ! L (Nokleberg and others, 1989; Pavlis and Crouse, 1989). Consists of: Late Jurassic to Early Cretaceous, and mid-Cretaceous (Albian to Cenomanian)
e — — S Jem Mafic and intermediate metaplutonic rocks (Late Jurassic)- - Foliated to mylonitic plutonic ;‘:}‘fi;‘:;‘zguﬁ?“mb"'ﬂ“ (Winkler and others, 1981a} which young, in general, from
Urant un-Lead Ages rocks, dominantly diorite, but including quartz diorite and tonalite, comprise an § Lo g
Uraniun-lLea ge timted B0A¢ of ihe unit.\ Mitieral passiribiages 0E- ke Miorites Lo5% UnArE diares The age of ?cCrernon 13!0 lheé‘hugach terrane predates the L:'lte Cretaceous
_— — e diorites (5-20% quartz), and tonalites (>20% quartz) are essentially hornblende and todPsIeoc:'jene atc'::rel!tgn of the ald'iz : ro:p that IIS 0"‘?:?1? {SOUIth)_O ||Tw_cemplex.
i BuANKISTA 817270170 144%53015" Metadiorite 2ircon 1534 Wrangellia albitized plagioclase + quariz, biotite, and chlorite. Unit recrystallized and altered ?I_';.i g;“t}.'“e; C £ Leﬂ.ma:.”‘ rocRg I | ;?D"I“:' o dos ‘;"E g atle o
» BUANKIB6A A1023°86" 145000745" Metagranodiorite Ziroan 309+11 Wrangellia  Alelnlkoff st al., to varying degrees with partial to complete replacement of hornblende by actinolite, h eY E USG OmpIE‘I'nB' egap are&aﬁk C'.”’ atfra equ:j\:a ents (me alnlgf.‘ ac’e;‘.)
: : HHE ; Siens 350-230 1988 epidote, and chlorite and of plagioclase by epidote, sericite, and calcite. Accessory ‘h' A r:m 'O"p‘r he P hay :""p‘ ya 9“&9".‘}, akre ’ﬁ“m'“““h“s ¥ SRQOSG AT
I : ninerals inchide apatite. sohene. s Hircaars) tfe northern part o :- e Chugac! terrane}glnd in the Yakutat area t_}::_- 4 e;asl and '-]vest
s — T e Jemt Trondhjemite gneiss (Late Jurassic?)--Two small plutons and numerous highly deformed of the map area (Plafker and others, 1977, Jones and others, 1987; Plafker, 1987)
e G A e R R s ne Schist of Liberty Creek (Middle Jurassic or older)-- Regionally metamorphosed and
o e S e e T e S e near li:e Border Ranges fault in the map area and east of the map area near the p:wdefirmed Sree-nscpls:l am‘:' bluefhls' in:2 E:" 28 k?‘ lang and ;3 wrw wide aloris
Number Pa, Fossil 7y 1nduced Neutron _ Tracks Apparent Copper River. Rocks are uniformly white and consist of 75-90% plagioclase that is :h?;;,o;;: :::;I.T;;"ﬁ:::, (:h: nfag ;:g:c T:f:;lannreu.fer:Iczc‘,].::':c?]:\,ignllﬁetpgn?::ﬁ;? lee:?m?c[
of x10° tracks x1 D“_l Lracks dose. x10' 7  counted age pervasively albitized, and 10-25% quartz with from 0-10% muscovite + sparse epidote is the Border Ranges fault, which & i ricad by a broad, near-vertical, shear zone of
grains t/am®  counted b/ o’ caunted a/em* (Ma) and chlorite, Generally strongly foliated and (or) lineated. Primary textures strongly schistose serpentine and st‘rongty deformed ultramafic rocks. The southern contact
o o . maodified or obliterated by intense ductile deformation and recrystallization with is the Second Lake faull, an east-west trending zone of st;un ly sheared country
_ I trondhjemite bodies commonly flattened into the foliation, or into pods and lenses rocks, serpentinite, and aitered pyroxenite and pyroxene gabbrg i
U BUANKIST  B1%27t17e 144953015%  Metadiorite Apatite b 0.5 175 4,53 1257 10,2 3125 2,4 & 7.0 aligned with the foliation and lineation of enclosing rocks. In local low-strain zones, Rl vere. ks 16 fine-grained (mostly <0.3 . el G i)
Sphene 2 5,18 134 6.88 239 1.17 3223 BA.T & B.4 trendhjemite crops out as dikes that clearly cut across the enclosing rocks. More than hist f ¥ very ) Bl id ich y o= ol Ibi h". + chlors
zircon 3 6.12 1304 1031 1075 1.17 3223 42.3 ¢ 3.8 one generation of metatrondhjemite may be present in the unit Eregnse 1"'| _ﬁcnesgl:;rla Assem alges{enlt °'§':.ch' a;l:no lte—ah_ ieschists ¢ t?”'é"
5 BHAPr219  B19290'357 144246 85" Muscovite-biotite  Apatite & 0. 261 127 389 5 9,93 25 39.8 & 7.5 Ja Gneissic amphibaolite (Late Jurassic?)--Rocks of uncertain protolith that are relatively ?::lzz}:::scll'r:.n?na I'ewu:niﬂilﬁ-?gier;ltzm: ?;1 ce::tin!neeleEer:-rilzi :i:;::i?rsfar;?}l:
tonallte Zircon 5 10,5 920 17.1 753 1317 3223 42,6 + 4.5 common in small areas. The rocks are intrusive into the metasedimentary rocks in one amounts of very fine-grained blue amphibole {< 0.1 mm) that is mainly cm%sile The
[ S — S —— ;?:i:tan:"zi?hhﬁ:i?hg%fsil; ;:";‘li‘::fy":s';{;:{:tiﬁ I'?;;;;T;f';zgg:ﬁz‘_":'o‘zz;“r:;fg::;ﬁ:"f glnuculphanic greenschist locally contains minor sphene and hematite; lawsonite has
! % ' ; S , o h been found at one locahity (Winkler and others, 198la, ¢). Highly deformed
e e b B TH L TR Eaonsceou Graph”) ol Toms pods ad gt anstomosng s 1
Wi : o i S S P ; FI it = . . ew meters thick within some of the metavolcanic rocks. Geochemical data for the
.:na: yaes b\; ;ﬂ ::JL::U; i-}:s"'i' r):flf—?;: ve Im:j:ra:g;:t;:su ?;;-ﬁr ¥ sltnlnfne;ts_mar;_gig:ds ubiquitous and are characteristically locally deformed into tight metavolcanic rocks suggest an origin as N-type mid-ocean ridge basalts ( Plafker and
(Analyses by T.C. Onstott and ¥.L. Sisson. Slsson LBy . BLYRMALIC LORS,... ; ' . 2. others, 1989). These data, together with the lithology of the sequence and relict
Analyses by J.MN. Aleinikoff, U.S, Geological Survey. g Metagranodiorite (Middle Pennsylvanian)--Underlies an area estimated to be <1 km® in textures of the metavolcanic rocks, suggest that the schist of Liberty Creek is-an
*a1atyses by C.d. Naesser, U.S. Geologleal Survey. a cirque just east of the Richardson Highway (map locality no. 2). Foliated oceanic assemblage of basalt flows ‘breifias and tuff with intercalated ar;il.]aceo?.«
metagranodiorite is a remnant of a larger pluton engulfed in vounger plutonic rocks. o b s s y R
Distribution and contact relationships are unknown. Consists of an estimated 45% and :p“rse.c""“m“s e s";.‘”’"e““’”’ pocks. Sohaat Bduchilely diurmed inlo
plagioclase, 30% quartz, 15% potassic feldspar, and 10% epidote with <1% hornblende south verging chevron and isoclinal folds and sparse, younger, supgnmposed, north
altered to epidote, and accessory tourmaline, sphene, and stilpnomelane. verging folds (Nokleberg and others, 1989). Mostly thin to medium layered, but
. : --The Pennsylvanian blastomylonitic granodiorite is dated by U-Pb locally massive. Millimeter-scale crenulated lamination is characteristic. Rarely, the
Geology compiled from Winkler and others (1981a), zircon analysis at 309 + 11 Ma (no. 2, Table 1), Coeval and probably comagmatic with ;‘:ﬁbﬂa?ﬁ;ﬁrge::fr:ﬂ m;b;t: :1"::,2';?“3 b sqfsesu;elofkbr?ma ind
: : : variably metamorphosed to unmetamorphosed granodiorite, metagranite, monzonit® : ! ESECN;  ARea SHEIIA SOMpP CEILY A0 Ak O MATCer
unpublished mapping b}’ Wallace ( 1981 )’ and mapping andlsyeynite plular?s are widely distribu:d 1o Ihg east and north ingthe E‘hitinu Vallle- horizons, the stratigraphic thickness of the sequence is unknown. Structural thickness
b)’ R.G. Coleman ( 1984]. G.W. Crouse ( 1 984). J.S. Lull Table 2. Fossils f th and southern Wrangell Mountains (Aleinikoff and others, 1988; Gardner and others, is at least 5 km in the widest part of the outcrop belt. ] ) :
( 1984 1936) W.J. Noklebe (1984) T.L. Pavlis. G H . rom e map area 1988: Plafker and others. 1989) Age data--Protolith age for the unit is broadly constrained as Middle Jurassic
; , W rg , T.L. Pavlis, G.H. ; : ; r older. | ition in th i lex indi Iy that it i :
The metadiorite has a Late Jurassic emplacement age of 153 + 4 Ma based on or older. lts position in the accretionary complex indicates only that it is probably
Pessel (1984), George Plafker (1972, 1984, 1988), R.C. e U-Pb zircon analysis {no. 4, Table 1), K-Ar dates on hornblende from the dioritic and older than the less metamorphosed Upper Triassic to mid-Cretaceous McHugh
Roback (1984), V.B. Sisson (1984), and W.K. Wallace NS o - A tonalitic rocks in the suite yield comparable ages but with a wider spread due to EOEH?:]‘;J“ the ?0!";6"'1: I;-lset;dmo;"phlc aﬁ" 15 '"!‘e""dkas.mr'dd;; Ju’;:“c based on a
(1984) Map No.  Sample No.  Fousils Identified partial resetting {nos, 5, 8, 18, Table 1). Early Cretaceous K-Ar ages of 110 Ma from thr ! ag\;‘: :L s Ia sr_om P e“sc’;e 1N DAL K3 N “:. 1o be correlative in
3 - BAPRIG ARt A ey EsrleCRiecbbi a granodiorite (no. 7, Table 1) in the map area and 133 Ma from a trondhjemite just i S bl ot o e e el Tt
Pessagno probably Hauterivian east of the map area (Winkler and others, 1981a) are tentatively interpreted as most Jor st;;—rltzc _agtes o orrl'e ;amp eo “?Ic rLst in lde n;.lap ar;:;;;o, Ib. Ta?jler”
Archaeodictyomitra(?) vulgaris to Apian probably reset by Late Cretaceous deformation and by early Tertiary plutonism: i B sdjusdea;t u ; . :'19 are:( 2 I" ADCLOUNErs; » ), obtained foe
Pessagno however, a Cretlaceous igneous event is an alternative possibility (Plafker and others, "'e;?"t mF f_’i?:': ‘E.' sk eared Who ei:oc ”'}“D ;s a!-eh '“:.”p"’te as re-sel. The
i itral?) sp.., 1989). Fission-track data for a metadiorite sample (no. 4, Table 1) vields closely ;crﬂés'w:hisl :;:I' rlhye Icr:t?erglerknemL::;: !i{n Cto]_::e:::m:’;,aléei gﬂ;ﬁ?ﬂ:ﬁ:“ﬁ;ﬂagﬁ
: R CeCrops sp. imi 48.7 + 8.4 . zi 42.3 + 3.8 Ma), i 42 bt i i . : " -
Base USGS topographic series: Valdez, Alaska A-4 Batulibacehium sp. %'?';?;f&f;:;:::;}: £agi 4 upﬁjn:q:; :c:;fion"!{lhzrgug:li:;i}ne:?ﬂ :‘l’:;.;‘;ef,:fu‘:e; structural position, overall lithologic and geochemical similarities, and metamorphism,
(1953), B-3 “95 | ), B-4 (|95|), C-3 (|95 l). C-4 Thanarla sp. aff. L. conica Aliev of the plutonic suite in the middle to late Eocene (Plafker and others, 1989). The PRmhzmefwl"ejm;e b!uesghlsl}]u?;?dls Ehstnbuleddas ST" slices along the Border
(]95|), D-4 {1949) Jurassic metaplutonic rocks are coeval and comagmatic with the Chitina Valley L::g:ireaul‘tﬂl; 'If.':rd::}ftar:: ;ﬂfers Ig;’;' aRt:;":s:: Ig;IG} odiak Island (Forbes and
Identifications by C. D. Blome, U. 5. Geological Survey {written communication, 1988} batholith to the east (Plafker and m'?ers* 1?89}_ Late Jurassic plutonic rOCks. (Jgd) of ’ ' ' ' N
comparable age, that are exposed discontinuously along the southern margin of the
Peninsular terrane in the map area and to the west in the Valdez quadrangle (Winkler
and others, 1981a), may also be part of this magmatic belt. If so, the Wrangellia and
Peninsular terranes were juxtaposed by at least Late Jurassic time
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